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(54) Flexible nuclear magnetic resonance receiver ceil* and systems 



(57) A resonance exciting coil (C) disposed in an im- 
age region in which a main magnetic field arid trans- 
verse gradients have been produced. A flexible receiv- 
ina coil (D) includes a flexible plastic sheet (40) on which 
an electrically continuous flexible foil strip (36) is ad- 



hered to receive signals from the resonating nuclei The 
coil also includes components (24), mounted on the flex- 
ible piastre sheet (40), which may amplify the received 
signals before they are transmitted along a cable (22). 
A first soft material layer (44) is mounted on the flexible 
plastic sheet (40) foe providing comfort to the patient. 
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Description 

The present invention relates toa nuclear magnetic 
resonance imaging apparel us and particularly relates to 
a flexible cofl assembly for such an apparatus. The * 
present invention finds particular application in Ihe radio 
frequency (RF) coils used on a nuclear magnetic reso- 
nance medical imagers (MRl). The present invention 
may also find application in other magnetic resonance 
applications, such as weD logging, chemical analysis, io 
and the tike. 

Heretofore, whole body and localized receiving 
coils have been used for magnetic resonance imaging 
and spectroscopy of selected body areas of the patient 
First, a standard sized whole body coil o* body portion 15 
receiving coil is dimensioned to be disposed around the 
portion of the patient to be frnaged. Due to the standard 
sizing, a significant void or empty region is defined be- 
tween the coil and the portion of the patient to be im- 
aged. As the imaged portion of the patient becomes a 20 
smaler I Taction of the coil volume, the signal-to-noise 
ratio is decreased, degrading the image quality. One 
type of surface or localized coils i* formed by mounting 
foil, wire or other conductors on stiff or rigid flat Sheets 
of plastic or nylon. The Rat coils have been constructed 2 * 
in a variety of sizes to facilitate being positioned adja- 
cent a selected area of the patient to be imaged. How- 
ever, their planar nature permitted only limited, partial 
contact with the patient 

The standard sized whole body or body portion coils so 
and the rigid, planar coils did not permit optimization of 
image quafty. Rather, the lack of conformity with the pa- 
tient failed to optimize the filling factor and decreased 
the signaHo-noise ratio. These rigid coite received res- 
onance signals from over a significantly larger area than as 
the region of interest. This sensitivity to extraneous in- 
formation degraded spatial resolution and increased 
aliasing in two and three-dimensional Fourier transform 
techniques, improvement in the homogeneity of receiv- 
er sensitivity across the imaged space sacrificed the *o 
quafity or Q factor of the coH, particularly in coils having 
resonance frequencies above 20 MHz. Moreover, the 
rigid coils were difficult to apply to the patient, uncom- 
fortable, and created a need for a targe range of inven- 
tory of coil sizes. 4s 

Other problems have been encountered in transfer- 
ring the signal received by the high impedance coil over 
tow impedance transmission lines toa remote, out of Ihe 
image region preamplifier. To minimize signal toss and 
noise, the length of the low impedance transmission line so 
was minimized. Although short unmatched transmission 
Pines functioned acceptably at low frequencies, the O 
factor of the coil degraded rapidly with increasing fre- 
quency and cable length. 

Matching the transmission line length to the wave- 55 
length at the operating frequencies resulted in exces- 
sive tengtn at low and mid-field strengths and lines that 
were too short at high fields. Because the coil imped- 



ance greatly exceeded the transmission trie imped- 
ance, high cable tosses attributable to standing waves 
on the cable were experienced. Moreover, non-zero ca- 
ble dielectric and conductor losses damped the surface 

coil. 

Attempting to match the impedance of the transmis- 
sion line, whether balanced or unbalanced, has been 
unsuccessful The normal variations in patient badng 
caused a corresponding impedance mismatch and re- 
sultant power transfer loss. At mkJ and high magnetic 
field strengths, the patient loading mismatch and trans- 
mission loss were magnified. 

To overcome many of these disadvantages, flexible 
coil products have been manufactured from soft copper 
tubing and covered with a urethane foam. U.S. Patent 
No. 4.920.31 8 of Misic. et ai discloses a flexible coil de- 
sign with integrated preamplifiers. These products how- 
ever, suffered from other disadvantages and limitations. 

First, the copper tubing was difficult to flex and ex- 
htoited problems win stress hardening and embrittling. 
Also, the prior copper tubing coite were simple, linear 
coils Which were not amenable to complex coi ge- 
ometries. Furthermore, they provided Smiled patient 
comfort 

The present invention provides a new end improved 
con and coil signal transmission system. 

According to the invention there is provided a cofl 
assembly for magnetic resonance imaging, the flexfele 
receiving coil assembly comprising: 

a first sheet of flexible plastic material: 
an electrically continuous flexible foil strip mounted 
to and extending along the first sheet of flexible 
plastic material to receive radio frequency magnetic 
resonance signals; and 

a first layer of soft material mounted to the first sheet 
of flexible plastic material; the cog assembly being 
connectabfe by a cable to a remote location forcon- 
veying the received radio frequency magnetic res- 
onance signals to the remote location. 

Further according to the invention there is provided 
a magnetic resonance imaging apparatus including: 

a main magnetic field means for generating a tem- 
porally constant main magnetic field ihrougfian sn- 
ags region; 

gradient lieu coils for producing magnetic Herd gra- 
dients across the main magnetic field in the image 
region; 

a radio frequency transmitter lor exciting and ma- 
nipulating magnetic resonance in nuclei in the im- 
age region; 

a receiving coil assembly for receiving magnetic 
resonance signals from the image region; 
an image reconstruction processor for reconstruct- 
ingan image representation from the received mag- 
netic resonance signals; and 
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a cable extending from the component to the im- 
age reconstruction processor for conveying the re^ 
cerved radio frequency magnetic resonance signals 
from the receiving coil assembly to the reconstruction 
processor, the receiving coil assembly including: 

a sheet of flexible plastic material; 

a component mounted to the first sheet of flexible 

plastic material: 

an electrically continuous flexible foil strip mounted 
to and extending along at feast one face of the sheet 
of flexible plastic material to receive radio frequency 
magnetic resonance signals, the electrically contin- 
uous flexfete foil strip connected to the component; 
a soft layer mounted lo the electrically continuous 
flexible foil strip. 

In one e m bod i ment of the present Invention, an 
electrical component is mounted to the sheet of flexible 
plastic materia) and is connected to the foil strj>. Further, 
a first component housing is mounted to one face of the 
sheet of flexible plastic materia) and a second compo- 
nent housing is mounted to a second layer of soft ma- 
terial which is mounted to a second face of the sheet of 
flexible plastic material. 

One advantage of the present invention includes 
improved patient comfort. 

Other advantages Include improved performance 
and refiabitity. 

A further advantage of the present invention is that 
the coil is self adjusting as it is flexed over a region of 
interest. 

A further advantage of the present invention is to 
provide a flexible modular cofl system. The user can 
custom select multiple radio frequency coils for minimiz- 
ing mutual inductance and accommodating various pa- 
tient sizes and regions of interest. 

The invention will now be further described, by way 
of example, with reference to the accompanying draw- 
ings in which: 

FIGURE 1 is a diagrammatic illustration of a mag- 
netic resonance imaging apparatus incorporating 
the present invention; 

FIGURE 2 is an expanded representation of com- 
ponents of a flexible coil in accordance with the 
present Invention; 

FIGURE 3 is a partial sectional view of an alternate 
embodment of the ftexfole coM; 
FIGURE 4A illustrates another alternate embodi- 
ment showing two windings or e flexible coil which 
maintains minimum mutual inductance with the cofl 
in a flat configuration; 

FIGURE 4& illustrates the coii of FIGURE 4Atnfts 
flexed configuration: 

FIGURE 5A illustrates another alternate embooV 
ment showing two windings of a flexible eo3 which 
maintains minimum mutual inductance in its flat 



configuration: 

FIGURE 5B illustrates the cofl of PIGURE 5A in its 
flexed configuration: 

FIGURES 6. 7. and 8 illustrate movable electric 

5 conductors which connect two windings of a flexible 

coil; 

FIGURES 9A, 9B. and 9C illustrate other embodi- 
ments in which modular flexible components are 
aligned: and, 

io Figures 10A. iOR 10C. 10D. and tOE illustrate 
another embodiment of the flexible coil in various 
degrees of flexing including gauges for tuning the 

coil: 

FIGURES 11 A. 119, 11C> and 110 il lust rate various 
is standard linear coils; 

FIGURES 12A and 12B i Bust rat a two quadrature 

coils; 

FIGURES 1 3A and 1 3B illustrate two phased array 
coils; 

6 FIGURE 1 4A illustrates a capacitor; and, 
FIGURE 14B illustrates an inductor. 

With reference to FIGURE 1, a magnetic resonance 
imaging apparatus includes a main magnetic field ap- 

* 6 paratus A for establishing a temporally constant, rnain 
magnetic field extending longitudinally through an imag- 
ing region. A gradient field apparatus B selectively pro- 
duces magnetic field gradients transversely across the 
main magnetic field in the image region. A magnetic res- 

W onance excitation apparatus C selectively excites mag- 
netic resonance in selected nuclei of a patient disposed 
in the image region. The resonating nuclei generate ra- 
dio frequency signals of a frequency which is deter- 
mined by the strength of the magnetic field Ihereadp- 
cent and various system constants such as the gyro- 
magnetic ratio of the nuclei. A flexible receiving col D 
is disposed in conformity with a selected portion of the 
patient within the image region to receive radio frequen- 
cy resonance signals from the resonating nuclei. 

40 Processing circuitry E converts the received radio fre- 
quency signals into a man-readable dspZay represent- 
ative of nuclei densiry, position, and the like. 

More particularly, the main magnetic field apparatus 
A includes a resonance sequence control ctrcu it 10 and 

«5 a plurality ot large high power magnets 12. preferably 
superconducting magnets. The resonance sequence 
control circuit 10 also functions as a portion of the gra- 
dient field apparatus B to control the angular orientation 
of the transverse gradient fields generated by a gradient 

So field coil 14. The resonance sequence control circuit 10 
also selectively causes whole body radio frequency 
transmission coils 16 of the resonance excitation appa* 
ratus C to excite magnetic resonance. A central compu- 
ter 18 coordinates the generation of the main magnetic 

*5 field, the gradient magnetic field pulses, and the reso- 
nance exciting radio frequency pulses. 

The flexible receiving cop D includes one or more 
coils of eleetricaUy conductive materials surrounded by 
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a soft material 20. e.g.. a toamed plastic. In the preferred 
embodiment, electrical components lor adjusting the 
resonant frequaney of the receiving coil so as to match 
the frequency of the resonant signals and a pre-amplrfier 
for boosting the magnitude of the received signals are 
encased in the soft material A cable 22 connects the 
receiving coil D and the electrical components 24 with 
the remotely located processfrig circuitry E. 

A resonant frequency control apparatus 26 is con* 
nected with the cable 22 for selectively adjusting, match- 
ing and tuning the frequency of the flexibte receiving coil 
D. A radio frequency receiver 30 receives the resonance 
signals from the flexible coil D. An imager 32 receives 
magnetic field information and other control instructions 
from the central computer tB. The imager 32 recon- 
structs a man-readable representation or image indica- 
tive of the position, density, resonant frequency, or other 
characteristics of the resonatrig nucfei for display on a 
video monitor or other human-readable display 34, 

WUh particular reference to FIGURE 2. the flexible 
coil O includes a first sheet of flexible ABS, polycar- 
bonate, polyvinyl chloride, or fike material, preferably 
OA to 0.25 eerrtimetero in thicicneee. An electrical wind- 
ing 36, which is formed of a copper foil attached to a 
0.01 to 0.025 centimeter thfcfc substrate of KAPTON r 
polyester. MYLAR, polycarbonate, or ©poxy fiberglass* 
is attached to a plastic sheet 40. The substrate is pref- 
erably laminated with plastic to reduce stress on the cir- 
cuit and is adhesively mounted to a first face of the flex- 
ible plastic sheet 40. A first component ho us rig 42 is 
also mounted to the first face of the flexible plastic sheet 
40 to protect an electrical ccmponent 24 mounted ther- 
eon. The entire assembly is sandwiched between soft 
material layers 44 r 46 for padding and patient comfort. 
A second component housing 48 rs adhesively attached 
to the second soft material layer 46 inside the assembly. 

With particular reference to FIGURE 3. another em- 
bodiment of the flexible coiJ D includes the electrical 
winding 36 and a component 24 mounted to one face of 
the flexible plastic sheet 40. The first stiff but soft mate- 
rial 44 is attached to one face of the plastic sheet 40. 
The soft material layer 44 (preferably 0.3 to 1 . 3 centim- 
eters thick soft material) includes at least one flat- 
shaped portion and at least one trestle-shaped portion. 
A second soft material layer 46 (preferably 0.3 to 1.3 
centimeters thick material) is attached to a second face 
of the plastic sheet 40. The second soft material 46 also 
includes a I least one flat-shaped portion and at least one 
trestle-shaped portion. Preferably the fayers 44 and 46 
have tough, non-stretching outer skins. The Rat-shaped 
portion and trestle-shaped portion in the second layer 
46 mirror the flat-shaped portion and trestle -shaped por- 
tion of the first layer 44. The top and bottom layers 44 
and 46 interact with one another and the sheet 40 to 
affect the rigidity of the electrical winding 36. The trestle- 
shaped portion may be filled with a soft material or plas- 
tic material to create a rigid portion of the electrical wind- 
ing which is even less flexible relative to the flat-shaped 



portion ol the two layers 44. 46. 

Other designs of these embodiments are possible. 
These designs replace the trestle-shaped portion of the 
soft or padded material layers 44, 46 with triangular or 
$ circular portions. These alernativery designed portions, 
tike the trestle-shaped portion, may be fitted with a soft 
material or plastic material to increase rigidity in the 
electrical winding 36. 

FIGURE 4A illustrates a design in which the flexible 
™ receiving coil D is flat and comprises two windings F, G 
to form a quadrature coil or phased array coil. The first 
winding F is mounted on a flexible sheet that is attached 
to one end of a flexible structure 50 using one or more 
mechanical connectors 52. The second winding G is 
1S mounted on a flexible sheet that is attached to a second 
end of the flexibte structure 60 using one or more addi- 
tional mechanical connectors 54. The windings F. Q are 
pos Hioned such thai they cantilever over and are parallel 
to the flexible mechanical structure 50 and at least par- 
fatty overlap one another. Preferably the overtop is se- 
lected to minimize Ihe mutual inductance between the 
two windings F, 3. 

FIGURE 4© illustrates the flexible receiving Coil D 
of FIGURE 4A in a flexed position. As the flexible me- 
chanical structure SO is flexed, the windings F, G are 
cammed to elide relative to each other changing the 
overlap. The flexing brings windings P and G towards 
the central portion of the structure, thus changing their 
mutual inductance. The change in overlap between the 
30 wlndngsF.G is gauged such that the minimum mutual 
inductance is maintained as the ends of the windings F. 
G are bent closer to one another. The amount of overlap 
is based on the given geometry and positioning of the 
windings F and G, therefore, changing the geometry of 
35 the windings F and G. 

FIGURE 5A illustrates a second design fn which the 
flexible receiving coil D comprises two wind rigs F, G 
mounted on parallel flexible sheets to form a quadrature 
coil or phased array coil The windings F, G are placed 
40 paraHel to one another to achieve a preselected rela- 
tionship, such as to minimize the mutual inductance be- 
tween them. Four mechanical connectors 56. preferably 
prvotaf rod members, are prvotaDy connected between 
the windwigs F, G. The mechanical connectors 56 each 
45 have a faced length. The length of each member is se- 
lected in accordance with the distance of the member 
from the longitudinal center of me wildings F, G. 

FIGURE 5B illustrates the flexible receiving coif D 
of FIGURE 5A in a Hexed position. As a flex force is ap- 
so plied to both the windings F, O. the rigid mechanical 
members force the coils to a non parallel relationship. 
The spacing of the windings F. G varies according to the 
amounl of flex applied. The mechanical connectors 66 
are sized and positioned such that the change in mint- 
55 mum mutual inductance attributable to the edges of the 
coffs being flexed closer is offset by the increased spac- 
ing of the cofls along the edges, 

FIGURE 6 illustrates a movable electrical connecter 
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57 which connects different windings F. G of the fen fete 

coil D such that they nweaa the coilDrs flexed Two 
concentric tubes. including a smaller tube 58 which 
slides with* a larger tube 60. provide the path for the 
current to flow within the flexible coil D as it is flexed * 
Flanged ends, located ai the ends of the tubes 58 60 
provide the connection points to the flexible coil D 
through which the current flows. 

FIGURE 7 illustrates a movable electrical connector 
62vvhfchconrectsdWeremwn^ 10 
coil D to one another so that ihe windngs F G may move 
as the coil D is flexed. The helical spring connector 62 
consists of a coil of copper wire, preferably co-extruded 
wrth a flexible non^conductive plastic material, h ex. 
pands and contracts while providing a path for the cur- ts 
rent to flow wrihb (he flexible coR D as the coif d is 
flexed. The plastic material gives the spring 62 tension 
allowing it to contract after it is expanded. The spring 
connector « allows the flexible coil D to be wrapped 
aT ° U ™ l ?J XtBnde ^ lQ an rtfrl of interest. 20 

Jw^T 8 i,rusTfates a ^able electrical conductor 
G4 which connects different windings P» Oof the flexible 
cot D toone another so that the windingsF G may move 
as the coil D is flexed. The S-shaped connector 64 ex- 
pands and contracts or rolls while providing a path for *5 
the current to flow within the flexible coil D as the coil D 
is flexed. The S-shaped connector 64 aflowe the flexible 
corlD 10 bo wrapped around, or extends* to Include an 
obfee! of interest 

FIGURES 9A, 9B and 9C illustrate modular systems *> 
of flexible coils which allow an fmaging technician to 
corr^ »ty number of flexible coifs to obtain a desired 

FIGURE 9A illustrates a modular system including 
two moduter flexible coils H, I such as individual coils as 
that are interconnected to buOd a phased array coiL 
colored markings 66 indicated a preselected mounting 
arrangement, such as the arrangement in which the J 
r^?^ Ce ^i?" 1 thecoibH ^ Minimized. The 
^^[T^ 5 66 *** ^fcuous and aligned when 40 
k! ^ cotte H ' 1 arB w^a** to one another in 
the selected relationship. 

Figure 9B illustrates another emboolment of the 
moduJarsystem including geometric syrnbote 68 located 
on me rrKxUjter flexible coile M r L The mutual rnductance «s 
between me coils h\ I is minimized when the geometric 
Symbols 68 are contiguous and angled 

m ^ u,ar ™* system uses protrusions 70 

located on a first modular flexible coil H and matching so 

coil P. The protrusions 70 and the detente 72 are inter- 
connected to connect the modular coils H, f to one an- 
other in the preselected refcationship 

^ ^ l0 ^°'^^ ^P^^andtheapertures ss 
can b* mounted to a support other man anothor coil * 
g. a vest. The coils have detents that enable them to be 
snap connects to selected locations on the vest Or oth- 



er support 

FIGURES 10* !0B, 10C. 10D, and 10£ illustrate 
a system for retiming the flexible coil D based on its an 
gle of flex. A gauge 74. tocated on the flexible coil D 
consists of two parts. The first parr is a number tndtoatir«i 
an angular degree of flax. The second pan is a straight 
l«na lor indicating when the flexible coil is flexed to the 
arbitrary angle indicated by the number. When the flex- 
ible coa D is flexed to the angie indicated by the number, 
tfie conesponding line is in a vertical posit Ion. Once the 
flexible coil's D angle of flex is known, a manual switch 
or computer input timing tor the central computer 18 is 
used to retune the flexible coil p or adjust the recon- 
struction algorithm to accommodate the flex 

FIGURE 10A illustrates a system in which the colt 
15 ltal ■herefore. none of the lines in the gauges 
m vertical. FIGURE 108 illustrates a system in which me 

^ 3 *? T****** next to the 

number 30 m the gauge 74 Is vertical. FIGURE 10C B- 
tostrates a system in which the cog D is at a 46* angle 
Therefore, the fine next to the number 45 in the pause 

^VT^ 1 RGUHE 1 °° i,kjstfa1e3 * in^fch 
"*? ™ m Therefore, the line next to 

the number 60 m the gauge 74 is Vertical. FIGURE 10E 
jHustratee a system in which the cod D is at a 90° angle 
Therefore, the One next to the number 00 In the qaune 
74 is vortical. y 

FIGURES itA, 11ft tlC, and 71 D Illustrate various 
Atentterd linear cotte which may benefit from the system 
described above tor rotuning a flexible coil based on its 
angle of flex, 

FIGURES 12A and 12B Bustrate quadrature coifs 
which may benefit from the system described above for 
retunmg a flexible coil based on its angle of flex. 

FIGURES i3Aand tSB Nitrate phased anay cote 
which may benefit from the system described above for 
retuning a flexible cod based on its angle of flex 

FIGURE 14A illustrates a capacitor consisting of 
two copper plates 76 etched directly on a substrate 7a 
The substrate 78 material acts as a dielectric. 

FIGURE 14B illustrates an inductor consisting of 
two copper windings 80 etched onto a substrate 78 

Integrating the capacitor of FIGURE 14A and the 
inductor of FIGURE 148 into the flexible coil may elim- 
thate the need for a protective cover. 



Claims 

1. A coil assembly for magnetic resonance imagxig. 
the flexible receiving coil assembly comprising: 

a first sheet of flexible plastic material (40); 
an electrical eontnuous flexible foil strip (36) 
mounted to and extending along the first sheet 
of flexible plastic material (40) to receive radio 
frequency magnetic resonance signals and 
a first layer (44) of soft material mounted to the 
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first sheet of flexible plastic material; the coil as- 
sembly being correctable by a cable (22) to a 
remote location for conveying the received ra- 
dio frequency magnetic resonance signals to 
' the remote location. 

A coil assembly as claimed In datm 1 further com- 
prising' 

a component (24) mounted on the first sheet 
of flexible plastic material, the component being 
connected to the toil strip. 

A coil assembly as claimed in claim 2 further com- 
prising: 

a second layer ot son material (46); 
a first component housing (42) mounted to a 
first face of the first sheet of flexible* plastic ma- 
terial (40), the first soft matenal layer being 
mounted to the first face of the first sheet of flex- 
ible plastic material; and. 
a second component houstog (40) mounted to 
the second soft matenal layer (46), the second 
soft material layer (45) being mounted to a sec- 
ond face of ihe first sheet of flexible plastic ma- 
tenal (40). 

A coil assembly as claimed in claim 2, the first soft 
material layer (44) further comprising; 

at least one first flat portion for allowing the 
electrically continuous flexible foil strp contig- 
uous to the first flat portion of the first soft ma- 
terial layer to flex; and, 

at least one first trestle-shaped ponton for cre- 
ating a pocket between the first soft material 
layer and the flextola plastic material sheet that 
carries the electrically continuous flexfele foil 
si np lot inhibiting the electrically continuous 
Double foil strip under (he first trestle-shaped 
portion of the first sort material layer from Hex- 
ing, and for protecting the component 

A coil assembly as claimed in Claim 1 further com- 
prising 

a flexible mechanical structure (50); 

a lirst winding pattern (F) on the first flexible 

sheet. 

a second winding pattern (G) on a second flex- 
ible sheet; 

a first mechanical connector (52) for attaching 
the first flexible sheet adjacent a first edge of 
the flexible mechanical structure such that the 
winding pattern cantievers over a central por- 
tion of the flexible mechanical structure: 
a second mechanical connector (54) for attach- 
ing the second flexible sheet adjacent a second 



edge of the flexible mechanical structure such 
that the second wincing pattern cantilevers 
over the central portion of the flexible mechan- 
ical structure (50) resulting in a partial overlap 
s between the first winding pattern and the sec- 

ond winding pattern. 

6. A coil assembly as claimed in claim 1 further com- 
prising: 

10 

a first winding pattern (F) on the first flexible 
sheet; 

a second winding pattern (G) on a second flex- 
idle sheet; 

1S at least three pivotal rod members (56) prvotaBy 

connecting the lirst ftexfele sheet to the second 
tfexible sheet, the pivotal rod members each 
having a fixed length and being prvotalfy con- 
nected between the first and second flexible 

30 sheets and being positioned such that as a flex- 

ing force is applied to the rod member pivot 
causing a spacing between the first and second 
flexible sheet to change. 

7. A coil assembly as claimed ri claim 1 further com- 
prising: 

a second electrically continuous ftexfete fo9 
strip mounted to a second ttexfr le plastic sheet; 
30 and, 

at least one electrical connector (57 > 62) for 
connecting the first and second electrically con- 
tinuous foil strips. 

38 a A coil assembly as claimed ri claim 1 further com- 
prising: 

a tost alignment identification indicia (66\ 68. 
70); and 

40 a second modular flexible receiving coil assem- 

bly (I) having a second alignment identification 
indicia (66. 68. 72), the first and second align- 
ment indicia being selectively alignable in an 
abuttln g relation sh ip; 

a mechanical connection (70. 72) for connect- 
ing tne first and second flexible coil assemblies 
with the first and second alignment indkaa 

aligned. 

so 9. A coil assembly as claimed in claim t further com- 
prising: 

at l&ast one gauge (74) for indicat ing a degree 
of flex of the flexible coil assembly. 

55 10. A magnetic resonance imaging apparatus includ- 
ing: 

a main magnetic field means (A) for generating 
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a lemporafly constant main magnetic field 
through an image region; 
gradient fleH colt* (B) for producing magnetic 
'ieJd grafts across the main magnetic field 
in the image region; s 
a radio frequency transmitter (10) for exciting 
and manrputating magnetic resonance in nuclei 
in the tmage region; 

a receiving coil assembly (D) for receiving mag- 
netic resonance signafs from the tmage region; io 
a* image reconstruction processor (E) tor re^ 
constructing an image representation from the 
received magnetic resonance signals: and 

a rabte (22) extendi^ iromta^ is 
the image reconstnjcikjn processor tor conveying 
the received radio frequency magnetic resonance 
signals from the receiving coil assembly to the re- 
c^uaton processor, the receiving coil assemb V 

a sheet of flexible plastic material (40); 

a component (24) mounted to the first sheet of 

flexible plastic materia* 

an eJectricaJty continuous flexible foil strip (36) 2S 
mounted to end extencSng along at least one 
face of the sheet of flexible plastic material to 
receive radio frequency magnetic resonance 
signals, the electrically eontfouous flexbte fori 
Strip connected to the oofnponsrrl; w 
a soft layer (44) mounted to the electrically corv 
tnuous flexible foil strip. 



so 
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